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Abstract. In our ongoing search for close and faint companions around T Tauri stars in the 
Chamaeleon star-forming region, we recently (Schmidt et al. 2008b) presented direct observations 
and integral field spectroscopy of a new common proper motion companion to the young T- Tauri 
star and Chamaeleon member CT Cha and discussed its properties in comparison to other young, 
low-mass objects and to synthetic model spectra from different origins. We now obtained for the 
first time direct H-Band observations of the companion CT Cha b and of another faint companion 
candidate (cc2) approximately 1.9 arcsec northeast of CT Cha using the Adaptive Optics (AO) 
instrument Naos-Conica (NACO) at the Very Large Telescope (VLT) of the European Southern 
Observatory (ESO) in February 2008. From these data we can now exclude by 4.4 & 4.8 a that 
t> ' CT Cha b is a non-moving background object and find cc2 to be most likely a background star of 

, spectral type < K4 with a proper motion of fj, a cos 8= -8.5 ±5.7 mas/yr and fj,§= 12.0 ±5.6 mas/yr, 

i not consistent with being a member of the Cha I star-forming region. 

Keywords: Stars: low-mass, brown dwarfs - Stars: pre-main sequence - Stars: planetary systems: 
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INTRODUCTION 



CT Cha (aka HM 9), introduced in the 65th Name-List of Variable stars by Kholopov 
et al. (1981), was originally found by Henize & Mendoza (1973) and later classified to 
be a classical T Tauri star by Weintraub (1990) and Gauvin & Strom (1992) from IRAS 
data (see Schmidt et al. (2008b) and references therein for more information on CT Cha 
A). 

We recently (Schmidt et al. 2008a & 2008b), identified a very faint co-moving sub- 
stellar companion, just ~ 2.67 arcsec northwest of CT Cha corresponding to a projected 
separation of ~ 440 AU as well as another companion candidate (cc2) ~ 1.9 arcsec 
northeast of the primary star. We could show that CT Cha A and CT Cha b form 
a common proper motion pair and that the companion is by > 4 o significance not 
a stationary background object. Our near-infrared spectroscopy yielded a temperature 
of 2600 ± 250 K for the companion and an optical extinction of Ay= 5.2 ±0.8 mag, 



TABLE 1. VLT/NACO observation log. Remark: Each image consists of the number of 
exposures given in column 4 times the individual integration time given in column 3. 



JD - 2453700 [days] 


Date of observation 


DIT [s] 


NDIT 


No. of images 


Filter 


83.54702 


17 Feb 2006 


1.5 


25 


20 


Ks 


460.62535 


1 Mar 2007 


4 


15 


21 


J 


461.63001 


2 Mar 2007 


4 


7 


30 


Ks 


815.81036 


19 Feb 2008 


1 


60 


5 


H 



TABLE 2. Absolute and relative astrometric results for CT Cha A and CT Cha b. (a) PA is measured 
from N over E to S. (b) Relative changes are given relative to epoch 3 at JD 2454515.81036. 



JD - 2453700 
[days] 


Pixel scale 
[mas/Pixel] 


Separation 
[arcsec] 


PA" 
[deg] 


Change in sepa- 
ration [pixel] 


Change in 
PA" [deg] 


83.54702 
461.63001 
815.81036 


13.24 ±0.18 
13.24 ±0.19 
13.24 ±0.20 


2.670 ± 0.036 
2.670 ± 0.038 
2.674 ± 0.040 


300.71 ±1.24 
300.68 ±1.32 
300.50 ±1.40 


-0.19 ±0.36 
-0.28 ±0.18 

b 


0.219 ±0.166 
0.183 ±0.082 

b 



when compared to spectra calculated from Drift-Phoenix model atmospheres (Helling 
et al. 2008). We further demonstrated the validity of the model fits by comparison to 
several other well-known young sub-stellar objects. Due to a prominent Pa-/3 emission 
in the J-band, accretion is probably still ongoing onto CT Cha b. From temperature and 
luminosity (log(L^, o //L0)=-2.68 ± 0.21), we derived a radius of R= 2.20+QgQ Rj up . We 
found a consistent mass of M= 17 ± 6 Mj up for CT Cha b from both its luminosity and 
temperature when placed on evolutionary tracks. Hence, CT Cha b is most likely a wide 
brown dwarf companion or possibly even a planetary mass object, depending on both 
the true mass of CT Cha b and the definition of planets. 

ASTROMETRY 
CT Cha b 

We observed CT Cha in three epochs in February 2006, March 2007 and in February 
2008 (see TableQ]). All observations were done with the European Southern Observatory 
(ESO) Very Large Telescope (VLT) instrument Naos-Conica (NACO). 

To check again for the common proper motion of CT Cha b we have repeated the 
analysis done in Schmidt et al. (2008b) and included the new H-Band epoch listed as 
last entry in Tabled] From Fig. Q] (left), we can now exclude by 4.4 & 4.8 o that CT Cha 
b is a non-moving background object. 



Companion Candidate 2 (cc2) 

To check for the common proper motion of the tentative second companion (cc2) 
of CT Cha, we also repeated the analysis done in Schmidt et al. (2008b) for CT Cha 




JD - 2453700 [days] JD - 2453700 [days] 

FIGURE 1. Observed separation between CT Cha A and CT Cha b (left) and cc2 (right). Our measure- 
ments from 2006, 2007, 2008 are shown. The long dashed lines enclose the area for constant separation, 
as expected for a co-moving object. The dash-dotted line is the change expected if CT Cha b / cc2 is a 
non-moving background star. The opening cone enclosed by the continuous lines its estimated errors. The 
waves of this cone show the differential parallactic motion that has to be taken into account if the other 
component is a non-moving background star with negligible parallax. The opening short-dashed cone is 
for the combination of co-motion and the maximum possible orbital motion for a circular edge-on orbit. 



TABLE 3. Apparent magnitudes of CT Cha b and CT Cha cc2. See TableQ]for JDs of the observations. 



Epoch 


J -band 


CT Cha b 
H-band 


Ks-band 


J -band 


CT Cha cc2 
H-band 


Ks-band 


2006 






14.95 ±0.30 






17.36 ±0.31 


2007 


16.61 ±0.30 




14.89 ±0.30 


18.15±0.32 




17.27 ±0.31 


2008 




15.56 ±0.30 






17.48 ±0.32 





b for this object and included the new H-Band epoch (see Table [[]). As can be seen 
in Fig. [0 the companion candidate cc2 is moving like a stationary background object 
in separation from CT Cha A and, hence, is not a low-mass companion. Given the 
change in separation and position angle, the proper motion of CT Cha cc2 /i a cos 8= 
-8.5 ± 5.7 mas/yr and ji§= 12.0 ±5.6 mas/yr is by ~3a not consistent with the me- 
dian proper motion of 61 members of the Cha I star- forming region of /i a cos5= 
-21 ± 1 mas/yr and 2.0 ± 1 mas/yr (Luhman et al. 2008). 

PHOTOMETRY 

In addition we compute from our NACO measurements also H-band photometry from 
the flux ratio of the companion candidates relative to CT Cha A (see Table [3]). From the 
J-, H- and Ks-band magnitudes we can now present an artificial color-composite image, 
shown in Fig.[2j If we assume the same amount of extinction for cc2 as we found for CT 
Cha A, i.e. Ay ~ 1 .3 mag (Schmidt et al. 2008b) or possibly more, as the star might be a 
background star, we find a spectral type of < K4 from the J-, H-, and K-band photometry 
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FIGURE 2. Artificial color-composite image from our J-, H- and Ks-band images taken in 2007 and 
2008. CT Cha b was found ^2.7 arcsec northwest (marked) of the classical T Tauri star CT Cha A. 
Northeast of CT Cha A the background star cc2 has currently a separation of ~ 1.9 arcsec. 



given in Table [3] in comparison to the colors of main- sequence stars given in Kenyon & 
Hartmann (1995), hence, at the main- sequence, a distance of > 350 pc. 
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